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(57) PecjDepaT: 

M3o6peTeHne othochtca k o6nacTH 

ManinHHOM rpac|DMKH 3 b nacTHOCTn k o6nacTH 
onepaTMBHoro OTo6pa>KeHi/ifl Ha aneKTpoHHbix 
mjim aneKTpoHHO-onTMHecKMX cpeflCTBax 
rpacjDHHecKOM MHcjDopMauMn, ynpaBneHne 
KOTopoM ocyLi^ecTBJifleTCfi onepaTopoM npn 

nOMOLI^I/l CeHCOpHblX yCTpOLICTB BBOfla. 

YcTpowcTBO coctout H3 nnaHLueTa, 
o6ecneMMBaHDLi^ero o-ii/iTbiBaHUG c"beMHMKa 

KOOpflMHaT, B KOTOpblM BCTpOGHbl OflMH HJ1H 

HecKOJibKO astmukob n3MepeHMfl napaivieTpoB 
c{)H3MHecKoro B03flewcTBna pyKH onepaTopa Ha 

CbeMHMK. YCTpOMCTBO n03BOrmeT OflHOBpeiVieHHO 

ynpaBJiJRTb pa3JiMHHbiMH THnaMH rpacfrwHecKwx 
napaMeipoB, MMMTupyyi TpaAwu.MOHHbie 
rpacfDHMecKne 1/iHCTpyMeHTbi c noMombio 
snsKTpoHHbix cpeflCTB. 7 3.n. cfj-nbi, 20 nn. 
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(54) DEVICE FOR READING PICTURES OF OBJECTS 

(57) Abstract: 

FIELD: devices for computer graphics, 
devices for displaying graphical information 
on electronic devices which are controlled 
by sensor input devices. SUBSTANCE: device 
has pad which reads movements of coordinate 
reader which contains at least one detector 
which measures characteristics of physical 
actions of user hand on coordinate reader. 
EFFECT: possibility to control several types 
of graphical characteristics by means of 
simulation of custom tools using electronic 
devices. 8 cl, 20 dwg 




o 

<£> 



o 



-2- 



ro 
o 
o> 
->l 
-"J 
-J 
en 

O 



M3o6peTeHne OTHOCMTca k o6nacTM 

MaLUMHHOM TpacjDMKH, B HaCTHOCTH K o6jiaCTH 

onepaTMBHoro OTo6pa>KeHMa Ha aneKTpoHHbix 
nnn aneKTpoHHO-onTHHecKMX cpeflCTBax 
rpacjDi/mecKOM HHcjDopMai4MH ; ynpaBneHne 
KorapoM ooecneHMBaeTca c noMOLUbio 
ceHcopHbix KOAnpyramMX nnaHiueTOB. 

Co3flaHne rpacpMHecKoro npon3BefleHnn 
cBA3aHo c BbinonHehMeM xy ao>kh m ko m t3kmx 
onepau,MM, KaK nepeMei_u,eHMe rpacjDMHecKoro 
MHCTpyMeHTa no nnaHLueTy m ocymecTBJieHMe 

C)DH3MHeCKOrO CHJIOBOrO B03AefiCTBMfl Ha 

MHCTpyMeHT, hto ooecneHMBaeT perynnpoBaHne 
napaivieTpoB rpac^nnecKoro o6pa3a, HanpMMep, 
TaKMX napaMeTpoB 3 KaK u,BeT pucyeMOM jimhmm m 
ee Tonu^nHa. B KanecTBe rpacfMHecKoro 

MHCTpyMeHTa MOP/I MCnOJlbSOBaTbCS KMCTb, 

KapaHAaiu, nepo, nyribBepM3aTop, a TaioKe 
flpyrne HHCTpyivieHTbi. B cnynae Mcnonb30BaHMa 
nyribBepi/i3aTopa ynpaBnaeMbiMM napaivieTpaMM 
MoxeT 6biTb paccTOAHne nynbBepn3aTopa ot 
nnocKOCTH, Ha KOTopyto HaHOCMTca KpacKa, hto 
npuBOAUT oflHOBpeivieHHO k v\3MeneHV\\o pa3Mepa 
naTHa h ero qbaKTypbi. 

OflHaKO B OCHOBHOM ynpaBnafOLL^MMM 

napaivieTpaMM aBnaioTca BennnnHa AaBneHMa, 
OKa3biBaeMoro pyKOM xyAO>KHMKa Ha 
rpacfuHecKHM MHCTpyivieHT (BennnnHa AasneHun, 
OKa3biBaeMoro HHCTpyivieHTOM Ha nnaHUjeT), a 
TaioKe yron HaKnoHa m AecfcopMMpoBaHHOCTb 
nmuyLneti nacTM rpacfcunecKoro MHCTpyMeHTa. 

YHMTblBafl, hto BerikiHMHa AaBJieHMfl Ha 
rpaqbunecKUM HHCTpyMSHT b npou,ecce 
pucoBaHna aBJiaeTca cyii^ecTBeHHbiM 
npn3HaKOM, OTpa>KaK)U4HM HHAUBMAyanbHoe 
3MOi_^noHanbHoe cocToaHMe xyAO>KHW<a m 
cocTOAHne rpacjDMHecKoro MHCTpyMeHTa, 
npeAnaraeTCfl yorpoPicTBO Ana sneKTpoHHOM 
xyAO>KecTBeHHoti rpacjDMKM, b kotopom 
o6-beAMHeHbi oneKTpoHHbiM rpaqbMHecKMM" 
nnaHLueT, ocHaLneHHbiM, HanpuMep, cpeACTBOM 
Ana onpeAeneHMa KOopAHHaTbi 
KapaHAaiua-yKasaTena, ycTpoMCTBO Ana 

M3MepeHMfl BenMHUHbl CMJIOBOrO B03AeMCTBMfl H3 

KapaHAaiu-yKa3aTejib, nepcoHanbHaa 3BM, 
ocHau^eHHafl nporpaMMHbiMM cpeACTBaMM 
noAAepxaHna rpacfMHecKMX pe>KHMOB m 

yCTpOMCTBO BblBOAa TBepAOM KOnMM. YCTpOMCTBO 

o6ecneHMBaeT nnaBHoe onepaTMBHoe 
ynpaBJieHne oahmm hum HecKoribKMMM 
napaMeTpaMM rpacJpunecKoro o6pa3a. 

B KanecTBe napaMeTpoB rpacpMHecKoro 
oo"pa3a MoryT 6biTb BbiGpaHbi u,BeT, cfraicrypa 
MfiM reoMeTpMHecKMe napaMeTpbi pMcyeMoro 
rpacfcunecKoro o6pa3a. 

B HacToau^ee BpeMa M3BecTHbi noAo6"Hbie 
ycTpoMCTBa, o6ecneHMBaK3U4Me co3AaHne 
opMrMHanbHbix nepTexePi m pMcyHKOB, rpaBiop, 
peTyniMpoBaHMe qboTorpacjDMM. Ochobhum 

3JieMeHTOM T3KMX yCTpOMCTB aBJiaeTCa 

ceHcopHbiM KOAnpyK)U4MM nnaHUjeT. 

XyAO>KHMKy-rpacjDHKy npM co3AaHMM KapTMH 
AaHHbie L^McjDpoBbie npeo6pa30BaTeriM a^iot Asa 
Ba>KHbix npenMymecTBa: 

-MHCTpyMeHT, KOTopbiM oh nonb3yeTCfi , HMeeT 
npMBbNHbie pa3Mepbi pa6onero norm m cpopMy 
nepa mum KapaHAawa.c KOTopbiM pa6oTaTb 
ropa3AO eorecTBeHHee, neM c "Mbiujbio", 
Mcnonb3yeMOM o6bMHO Ana BBOAa rpacjDMHecKOM 
HHcfcopMau.kM b n3BM; 

GfieKTpoHHoe "nepo", npMMeHaeMoe b 
coBpeMeHHbix i^McjDpoBbix npeo6pa30BaTejiax, 

nOA06HO TpaAMI^MOHHblM MHCTpyMeHTaM, TaKMM 

KaK KMCTb m KapaHAaiu, m He CTecHaeT ABM>KeHna 
pyKH xyAO>KHHKa; 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



nepo noHMMaeT ,c KaKOM cmjiom Bbi 
HaAaBfiMBaeTe ero kohhmkom Ha noBepxHOCTb 
nnaHLueTa, KOTopbiM onpeAenaeT TeKymee 
nono>KeHMe nepa, npM gtom npoBOAMMaa riMHMa 
MfiM APyroM rpacjDMHecKMM o6pa3 M3MeHaeTca 
(MeHnn TOJiLi^MHy , i^BeT MfiM cjDaKTypy), KaK npM 
pa6oTe o6bNHbiM rpacj^nnecKUM HHCTpyMeHTOM. 

H3BecTeH nopTaTMBHbiM rpacjDMHecKMM 
annapaT, 3anaTeHTOBaHHbiPi b FlnoHMM, KOTopbiM 
npMcnoco6rieH Ana BbinoriHeHMa rpaqbMHecKMX 
pa6oT [1] 

YCTpOMCTBO CHa6>KeHO TaKTMJlbHblM 

nnaHLiieTOM, nepeMemeHMe no KOTopoMy nepa 
mjim naribua npeo6pa3yeTca b jimhhnd Ha 3KpaHe 
TeneMOHMTopa, npM stom JiMHMa pMcyeTca Ha 
3KpaHe TonbKO ao Tex nop, noKa nonb30BaTenb 
KacaeTCfi nnaHLueTa. 

flonojiHMTenbHbiMM KHonKaMM Ha nnaHLueTe 
mo>kho Bbi6npaTb bma rpacpMHecKoro 
MHCTpyMeHTa, i^BeT jimhmm, ee LUMpMHy, a TaioKe 
pe>KMM peAaKTkipoBaHUfl pncyHKa. 

OAHaKO b a^hhom ycTpoficTBe TaKi/ie 
napaMeTpbi rpacjDMHecKoro o6pa3a KaK LUMpMHa 
jimhmm, ee u,BeT 3 cfaKTypa 3aAaioTca 
AMCKpeTHbIMM 3HaneHMaMM 3 npM 3T0M 
OTcyTCTByeT B03MO>KHOCTb HenpepbiBHO 
M3MeHaTb xoTa 6bi oamh M3 stmx napaMeTpoB. 
CMeHa SHaneHMM napaMeTpoB npoMcxoAMT c 
noMOLAbfo cneuMaribHbix KnaBMUJ, orpaHHHeHHoe 
hmcjio KOTopbix cymecTBeHHO cy>KaeT 

B03MOKHOCTM XyAO>KHMK3 npM BbinOJIHeHHM MM 

rpaqbMHecKMX pa6oT. 

flpyrMM M3BeCTHblM TeXHMHeCKMM 

ycTpoMCTBOM aBfiaeTca aneKTpoHHaa 
rpac|DMHecKafl aockb npon3BOACTBa FlnoHMM [2] 

YcTpoMCTBO coAep>KHT nnaHLueT, 

o6ecneHMBaioLJ4MM CHMTbiBaHMe KoopAMHaT 
KapaHAaiua-yKasaTena, coeAMHeHHoro c 
nnaHLueTOM KaGeneM. 

nnaHLueT b cboko onepeAb coeAMHeH c 3BM, 
ocHaweHHOM AncnneeM, Ha kotopom 
ocyu^ecTBriaeTca OTo6pa>KeHMe rpacjDMHecKOM 

MHCjDOpMai^MM. C nOMOLU.bK) 

cnei4MariM3MpoBaHHbix nporpaMMHbix cpeACTB 
noAAep>KMBaKJTca rpacjDMHecKMe pe>KMMbi 
Bbi6opa LUMpMHbi jimhmm, ee i^BeTa, c^aKTypbi, a 
TaioKe Bbi6op rpacf)HHecKoro MHCTpyMeHTa 
TaKoro, KaK KapaHAanj, nepo, KWCTb m t.A- 

B aslhhom rpaqbMHecKOM ycTpoMCTBe 
bo3mo>kho 3aAaHne ujMpoKoro Anana30Ha 
M3MeHeHMa napaMeTpoB TaKMX, KaK LUMpHHa 
jimhmm, ee u,BeT, qbaKTypa. l~lpM pwcoBaHMM 
Bbi6op KOHKpeTHoro napaMeTpa 

ocym.ecTBnaeTca nepe3 rpacjDMHecKoe MeHra, 
BbicBeHMBaeMoe Ha SKpaHe MOHMTopa. 
Onepai4Ma Bbioopa 3aKJiK)HaeTca b noABOAe (c 
noMOLAbHD KapaHAaLua-yKa3aTena) Kypcopa k 
Bbi6MpaeMOMy 3HaneHMK3 napaMeTpa b 

COOTBeTCTByWLAeM 30He MeHK), CjDMKCaUHM 3Toro 

3HaneHMa ao cneAyHDLAeM CMeHbi napaMeTpoB. 
HeAOCTaTKOM ycTpoMCTBa aBfiaeTca 
Heo6xoAMMOCTb npepbiBaHMa npoLJ,ecca 
pMCOBaHMa Ana CMeHbi pe>KMMa pMCOBaHMa. 
YKa3aHHbie AOMCTBMa npMBOAaT k ycjio>KHeHMio 
TaKMX npoi4eccoB pMCOBaHMa, KaK BbinoriHeHMe, 
HanpMMep, pMcyHKa riMHMeM nepeMeHHOM 
TOriLAMHbl n L4BeTa. 

HaM6onee 6jih3kmm TexHMHecKMM peiueHMeM 
k npeAnaraeMOMy M3o6peTeHMHD, BbiSpaHHbiM b 
KanecTBe npoTOTMna, OTHOCMTca "KoopAHHaTHaa 
CMCTeMa BBOAa c nepoM BBOfla", pa3pa6oTaHHaa 
c|dmpmom Wacom Technoloqy Inc anoHCKMX 
M3o6peTaTeneM: Yamanami, Funahashi, Senda, 
Chikami [3] 

flaHHoe ycTpoMCTBO coAep>KMT njiaHiueT Ana 
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CHflTMfl KoopflMHaT yKasaTena, KpoMe Toro, b 
yKa3aTerib bctposh pe30HaHCHbiti Komyp, 

COflep>KaLL^HM MHflyKTHBHblR flaTHMK, 

M3MepqjoLnnPi nono>KeHMe KOHTaKTHoro orep>KHfl 

C cfceppi/ITOBblMH CepfleHHMKaMM, OflMH H3 KOHI^OB 

KOToporo noflnpy>KMHeH 3 a flpyrow HBrmeTca 
onopHbiM aneweHTOM yKa3aTerifi. 

CMmaribi ot KoopAHHaTHoro nnaHiueTa v\ 
MHAyKTMBHoro flaTHHKa nocTynafOT b 3BM v\ 
npeo6pa3yfOTCfl b nonoKeHne pucyeivioro 
aneMeHTa jimhmh m ero TonmnHy. 

HeflocTaTKOM ycrrpoMCTBa flBnaeTCfl 
3HaHHTeribHoe JiMHeMHoe nepeiviemeHMe 
KOHTaKTHoro CTep>KHH, BCTpoeHHoro b yKa3aierib 
b Anana30He 1,5-3 mm, hto TpeoyeT 
npno6peTeHM5i cnei^naribHbix HaBbiKOB 
pucoBaHnn. 

flpyrwM HeflocTaTKOM ycTpoMCTBa aBrmeTca 
M3MepeHne cmibi AaBneHMH TonbKO BAonb 
npoAoribHOM och yKa3aTerifl, hto orpaHMHUBaeT 
bo3mo>khocth MMHTai4HM LLmpoKoro Ha6opa 

rpacjDMHeCKHX MHCTpyMeHTOB T3KHX, KaK KUCTb, 

"MacTexnH", pa3JiMHHbie bhai=i nepbeB n 

B03MO>KHOCTM MOAennpOBaHMfl pa3JlMHHblX 

TexHMHecKnx npneMOB pucoBaHMfl, a TaioKe 
yMeHbiuaeT HyBCTBMTenbHOCTb nepa k BennMUHe 
AaBJieHUfl npn Maribix HaKnoHax nepa 
OTHOcnT0j~ibHO pao"oneM nOBepXHOCTM. 

ripeAnaraeMoe b M3o6peTeHnn ycTpoficTBO 
no3BOJi?ieT coxpaHHTb TpaAMU,MOHHbie HaBbiKM 
pkicoBaHMfl KapaHAaiuoM-yKa3aTerieM, 
ocym,ecTBrmfl ero nepeMemeHne m MSMeHaa 
BennHMHy cunoBoro B03fleMCTBH?i Ha yKasaTenb, 
KOTopaa b Aa-nbHefiLueM npeo6pa3yeTca b 
napaMeTpbi rpacfcHHecKoro o6pa3a. 

OcHOBHbie AOCTOMHCTBa npeAnaraeMoro 
ycTpoficTBa: 

B03MO>KHOCTb OAHOBpeMeHHOrO M3MeHeHMfl 

HecKoribKnx napaivieTpoB rpacfcwHecKoro o6pa3u,a 
nyTeM Mcnonb3QBaHMfl OAHoro nnn HecKonbKnx 
AaTHUKOB cnjibi Arm M3MepeHMfl BennnnHbi 

KOHTaKTHOrO B3aMMOAeMCTBH^, HTO 

o6ecneHMBaeT MMMTau,MkD LunpoKoro Kpyra 
rpac|DMHecKMX HHCTpyMeHTOB; 

ncnonb30BaHne >KecTKoro "nepa", He 
MMeioii^ero b cocTaBe KOHCTpyKi^nn noABM>KHbix 
aneMeHTOB, hto oo"ecneHMBaeT ncnonb30BaHne 

TpaflMI4MOHHblX HaBbiKOB pwcoBaHMH; 

B03MO>KHOCTb Mcnonb30BaHHfi yKa3aTerm A-TIE 
nepeMeLueHna TpexMepHbix o6~beKTOB b 
TpexMepHow cu,eHe Aa>Ke npn ero HenoABH>KHOM 
nono^eHnn, a TaioKe B03MO>KHOCTb 
ncnojib30BaHna napaMeTpoB nonoweHMfl nepa 
OTHOCMTenbHO nnaHLueTa b KanecTBe 
napaMeTpoB rpaqbunecKoro MHCTpyMeHTa, 
MeHJRKDii^nx OAHOBpeMeHHO, HanpMMep, paKypc 
Ha6rifOAeHMfi rpacjDMHecKoro o6pa3a hum ero 

U,BeT H JRpKOCTb. 

YCTpOPiCTBO Ana 3JieKTpOHHOM 

xyAO>KecTBeHHoCi rpaqbMKM coAep>KMT KaK m b 
npoTOTune: 

nnaHLLieT c CMCTeMofi B3anMoopToroHanbHbix 

LUHH M pacnOflOKeHHOfi H3A HMMM KOHTaKTHOM 

noBepxHOCTbto; 

KOMMyTaTOpbl KOOpAHHaTOpHblX LUMH no OC3M 
X, y, BXOAbl KOTOpblX coeAMHeHbi 
COOTBeTCTBeHHO C KOOpAMH3THblMM LUHHaMU X M 

y, a BbixoAbi coeAMHeHbi nepe3 ycujiMTenn 

KOOpAMHaTHblX LUMH C nepBblM M BTOpbIM 

BXOAaMM 6noKa o6pa6oTKM KOopAMHaTHOM 

MHCt>OpMai4MM s nepBblM M BTOPOM BblXOAbl 

KOToporo coeAMHeHbi c aApecHbiMM BXOAaMM 

KOMMyTaTOpOB, KOOpAMHaTHblX LUMH, OTIOK 

ynpaBneHM^, CB^3aHHbiM BXOAaMM n BbixoAaMM 

1-3 COOTBeTCTBeHHO, C 6T10KOM o6pa6oTKM 
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KoopAMHaTHOM MHqbopMai^MM , ynpaBJiflioineM 
3BM m MMnyribCHbiM reHepaTopoM, nepBblM 
BbixoA KOToporo coeAMHeH C TpeTbMM bxoaom 

6nOK3 06pa60TKM KOOpflMHaTHOM MHC^OpiViaL^MM. 

CteMHMK KOOpAMHaT, COAep>KMT KOHTaKTHbIM 
CTep>KeHb M KaTyLUKy, MHAyKTMBHO CBfl3aHHytO c 
KOOpAMHaTHbIMM LUMHaMH. 

OcHOBHbie OTJiMHMfl npeAnaraeMoro 

yCTpOMCTBa COCTOflT B TOM, HTO B COCTaB 

ycTpoMCTBa BBeAeHbi: 

AaTHMK ycmiMSR Ha>KaTM^; 

6J10K o6pa6oTKM CM THaJlOB C AATHUKOB 

ycMJiMfl Ha>KaTna (MMKpo-3BM, ocHameHHaa 
BCTpoeHHOM naM^Tbfo nporpaMM, naMATbio 
AaHHbix m nopTaMM BBOAa-BbiBOAa); 

otiok nocTO^HHOM naM^TM (I~l3y), 
npeAHasHaneHHbiM Ana xpaHeHna 

C|DyHKI4MOHaribHblX 3aBMCMMOCTeM, 

oeecnennBafOLAMX peariM3ai4Mfo pa3fiMHHbix 

TMnOB rpacjDMHeCKMX MHCTpyMeHTOB M 

3aAaBaeMbix npn M3roTOBJieHMH ycTpowcTBa; 

6noK onepaTMBHOM naM^TM (03y), 
npeAHasHaneHHbiM Ana xpaHeHna 

C|DyHKI4MOHanbHblX 3aBMCMMOCTeM, 

o6ecneHMBa«u4MX peariM3ai4MKJ pasriMHHbix 

TMnOB rpacjDMHeCKMX MHCTpyMeHTOB KOTOpbie 

3aAaioTca m onepaTMBHO M3MeHaioTca 
nonb30BaTeneM npn GKcnnyaTaunw ycTpokicTBa; 

aHanoro-L4nc|DpoBOki npeo6pa30BaTenb 
(AMn); 

ycMJiMTeriM sneKTpMHecKnx CMTHanoB c 
flaTHMKOB ycMJinfl Ha>KaTH^; 

KOMMyTaTop 3neKTpnHecKMX curHanoB; 
6yabepHbiM ycMJiMTenb; 
MexaHMHecKMM nepeKnioHaTenb. 

l~lpM 3TOM BXOAbl ]A BblXOAbl 1-4 6llOKa 

o6pa6oTKM CMTHanoB asthmkob ycMJiMa Ha>KaTnn 

COeAMHeHbl COOTBeTCTBeHHO CO BXOAaMM M 

BbixoAaMM SnoKa ynpaBJieHMa, I~l3y, Al_(n m 
03y, BTopbie BXOAbl m BbixoAbi KOToporo 

COeAMHeHbl C HeTBepTbIMM BXOflaMM M BblXOASMM 

6noKa ynpaBJieHMa. BbixoA nepeKnHDHaTeria, 
ycTaHOBneHHoro Ha Kopnyce cbeMHMKa 
KoopAMHaT, coeAMHeH c nepBblM 

HHCjDOpMai^HOHHblM BXOAOM KOMMyTaTOpa, BblXOA 

KOToporo nepe3 6ycj3epHbiw ycunnTerib coeAMHeH 
c naTbiM bxoaom 6noKa o6pa6oTKM CMrHanoB c 

AaTHMKOB yCMJIMfl Ha>KaTMfl, naTbIM BblXOA 

KOToporo coeAMHeH c ynpaBnaioLUMM bxoaom 
KOMMyTaTopa. 

BbixoAbi AaTHMKOB ycMJiMa HaxaTMa nepe3 
ycMJiMTeriM c asthmkob ycmiMa Ha>KaTMa 

COeAMHeHbl CO CBOGOAHbIMM MHCjDOpMaL4HOHHblMM 

BXOAaMM KOMMyTaTopa, BbixoA KOToporo 
coeAMHeH co bxoaom Al_(n. KaTyniKa 

MHAyKTMBHOCTM nOAKJIKDHeHa KO BTOpOMy BblXOAy 

HMnyxibCHoro reHepaTopa. 

OAHM M3 BapMaHTOB KOHCTpyKU,MM C^beMHUKa 

KoopAMHaT, cornacHO HacToameMy 
M306peTeHMK), COAep>KMT a^thmk ycMfiMa 
Ha>KaTMa, ycTaHOBfieHHbiM BAonb npoAoribHOM 
ocm yKa3aTena m 3aKpenneHHbiM Me>KAy 
BHyTpeHHeM Topu,eBOM nacTbto Kopnyca 

CbeMHMKa KOOpAMHaT M KOHU.OM CTep>KH?1, 

npoTMBonoro>KHbiM nMLuymeMy KOHU,y, m 

MexaHMHeCKM CBfl3aHHblM C KOHTaKTHbIM 

CTep>KHeM, TaioKe ycTaHOBneHHbiM b Kopnyce 
BAonb ero npoAoribHOM ocu. 

ripH 3TOM AaTHMK ycufiM^ Ha>KaTMjq BbinoriHeH 

b BMAe Topu,eBbix nnacTMH, CKpenneHHbix no 
6oKOBbiM noBepxHOCTHM tmSkmmm 

TOHKOCTeHHbIMM SJieMeHTaMM , Ha 60KOBOM 

noBepxHOCTM KOTopbix yKpenneHbi 

npeo6pa30BaTenM AeqbopMai^MM b 

aneKTpMHecKMM CMrHan. 
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flaHHoe ycTpoiicTBO OTn^naeTca ot 

M3BBCTHblX TBXHUHeCKMX peLLieHMM TeM, HTO Ha 

ocHOBaHnn noKa3aHMCi oflHoro flaTHUKa, ho no 

pa3HblM CjDyHKL^MOHaJIbHblM 3aBMCMMOCTflM 

cjDopMi/ipyioTCfl HecKonbKO napaMeTpoB, KOTopbie 
3aTeM npeo6pa3yioTCfi b M3MeHfieMbie 
oflHOBpeivieHHO napaMeTpbi rpacpuMecKoro 
o6pa3a TaKne, KaK, Hanpniviep, LunpMHa jiuhmm, ee 
UBeT h cjDaKrypa. 

flpyrMM T6XHMH8CKMM peweHMeM, 
HanpaBneHHbiM Ha pacujupeHne 

cjDyHKU,noHanbHbix B03MO>KHOCTeM rpacfcuHecKoro 
ycTpowcTBa, ABnaeTCfl yciaHOBKa BHyTpn 
Kopnyca CbeMHMKa KoopAWHaT b 30He 

pa3MeLL^eHHfl KaTyiJJKH MHAyKTMBHOCTM flaTHMKOB 

M3MepeHHfi ycujiMM HaxaTMfi no 
HanpaBneHMflM.nepneHflMKyriflpHbiM 
npoAoribHOM ocm Kopnyca yKa3aTenfi, 

BbinOJIHeHHblX B BMfle rMOKMX TOHKOCTeHHblX 

oneivieHTOB, oahmm kohljom CKpenneHHbix c 
KopnycoM yKa3aTena, a ApyruM MexaHnnecKH 

CBfl3aHHblX CO CTep>KH6M, npM 3TOM K3>KAblM 

aneivieHT MMeeT nnocKOdb cuMMeipnn, 
npoxoAflU-iy* 0 nepe3 npoAonbHyio ocb CbeMHMKa 
KoopAMHaT, a Ha ero ookobom noBepxHOCTH 
3aKpenneHbi npeo6pa30BaTejin AecjDopMai^MM b 
sneKTpMHecKuCi curHan. 

C noMOL^bfo AaHHoro ycipoPicTBa mo>kho 

OAHOBpeMeHHO M3MSHFITb HeCKOJIbKO 

rpacjDHHecKnx napaMeTpoB pucyeMoro 
aneMeHTa. TaK, npn Bbioope b KanecTBe 
ncxoAHoro rpacjDMHecKoro sneMeHTa OKpyxHoc™ 
noA ASMCTBueM ynpaBJiaroLi^nx cunoBbix 

B03fleMCTBMW ee C^OpMa MO>KeT BMAOM3MeHflTbCfl 

b OBan. ripn 3tom Ben mm m Ha paAnyca mcxoahom 
OKpy>KHOCTM n3MeHfieTCfi nponopi^noHaribHO 
BsnuMMHe npoeKHMH curibi Ha npoAonbHyio ocb 
yKa3aTerifl, a opMeHTaijMfl ocm OBana v\ ero 
Ann Ha onpeAeJi^HDTCfl cocTaBrmfOLUMMH 
CMnoBoro B03AeMCTBMfl Ha yKa3aTenb, 
nepneHAMKyrmpHbiMM ero npoAonbHOM ocm. 
CneAOBaTenbHo^npaBJi^ioLL^MMM rpacjDMHecKMMM 
napaivieipaMM ABnaioTCfl paAMyc mcxoahom 
OKpy>KHOCTM R, opueHTai^Mfl ocm OBana f v\ flnMHa 
OBana L. 

HanMHMe y>Ke Tpex cocTaBnfltoii^MX CMnbi 
no3BonneT MMMTMpoBaTb pa3nMHHbie TMnbi 
rpacjDMHecKMX sneMeHTOB m cooTBeTCTBeHHO 

M3MeHWTb TeXHMKy pMCOBaHMfl. 

Kpoivie 3Toro, noaBn^eTcn B03MO>KHOCTb 
nepeiviemeHMfl oobeKTa b TpexMepHOM 
npocTpaHCTBe, HaAaBnMBa^ Ha yKa3aTenb, 
3aKpenneHHbiM b oahom TOHKe nnaHLueia, 
npeo6pa3ya npoeKi^MM CMnbi, HanpMMep, b 
KoopAMHaTbi i^eHTpa Mace nepeMemaeMoro 
Tena. 

Oahom M3 pa3HOBMAHOCTeM npeAnaraeivioro 
ycTpoMCTBa ABnaeTca co3AaHMe cbeMHMKa 

KOOPAMHaT CO CbeMHbIM CTep>KHeM. npM 3TOM 

KOHTaKTHa^ noBepxHOCTb CTep>KHfl )A ee 

MexaHMHeCKMe CBOMCTBa COOTBeTCTByhOT cjDopMe 

m MexaHMHecKMM CBOMCTBaM KaKoro-nMOo 
rpacjDMMecKoro MHCTpyMeHTa, a Ha ookobom 
noBepxHOCTM CTep^Hfi, pa3Meu4eHHOM b Kopnyce 
yKa3aTenfl,HaHeceH koa TMna Mcnonb3yeivioro 
rpacjDMHecKoro MHCTpyMeHTa. B Kopnyce 
CbeMHMKa KoopAMHaT ycTaHOBneHO ycTpoMCTBo 
CHMTbiBaHMfl OToro KOAa, coeAMHeHHoe nepe3 
KOMMyiaTop m 6y0epHbiM ycMnMTenb c ojiokom 
o6pa6oTKM CMrHanoB c asthmkob ycunM^ 
Ha>KaTi/m. 

TaKoe ycTpoMCTBo no3BonaeT pMcyK)LL^eiviy 

nOHyBCTBOBaTb OCO^eHHOCTM KOHTaKTHOrO 

B3aMMOAeMCTBMiR nnaHLueia m MMMTMpyeMoro 
rpacfw-iecKoro MHCTpyMeHTa. HanMMMe c-beMHoro 
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CTep>KHfl npMBOAMT K Heo6xOAMMOCTM 

npoBeAeHMfl onepai4MM KanMSpoBKM a^thmkob 
CMnbi nocne CMeHbi dep>KH?i. noGTOMy b 
Ka^ecTBe yny^ujeHHoro BapMaHTa McnonHeHMfi 
ycTpoMCTBa npeAnaraeTCiq MeHflTb He CTep^eHb, 
a KOHTaKTHbiM MOAynb, b Kopnyce KOToporo 
pa3MemeHbi: KaTyniKa MHAyKTMBHOCTM , 

KOHTaKTHbiM CTep>KeHb, A3THMKM M3MepeHM5R CMn 

m ycMnMTenM aneKTpMHecKMX CMmanoB c stmx 

AaTHMKOB. 

l~lpM 3TOM A3THMKM M3MepeHMfl CMJ1 no 

HanpaBneHM5qM, nepneHAHKynfipHbiM 
npoAonbHOM ocm, BbinoriHeHbi b bma© 

TOHKOCTeHHblX SneiVieHTOB, OAHH KOHeU KOTOpblX 

3aKpenneH BHyTpM Kopnyca, a ApyroM 

MexaHimeCKM CBf13aH C KOHTaKTHbiM CTep>KHeM. B 

nacTM Kopnyca KOHTaKTHoro MOAyna, 
BCTaBneHHOM b Kopnyc yKa3aTena, pa3Meu^eH 
3neKTpopa3"beM. HanMHMe TaKOM KOHCTpyKi^MM 
cbeMHMKa KoopAMHaT no3Bon^eT OTKannGpoBaTb 

AaTHMKM M3MepeHMJq yCMnMfl npM M3rOTOBneHMM 

ycTpoMCTBa, hto ynpomaeT npoi4ecc 
3KcnnyaTaL4MM npM nacTOM CMeHe KOHTaKTHbix 
MOAyneM. 

C i^enbio pacujMpeHMfl cjDyHKi^MOHanbHbix 

B03MOKHOCTeM yCTpOMCTBa, B OAHOM M3 

BapMaHTOB, npeAnonaraeTca ycTaHOBKa Ha 
CTep>KHe, b 30He KOHTaKTa c nnaHiueTOM, 

HeCKOnbKMX AATHMKOB M3MepeHMfl CMn 
KOHTaKTHOrO B3aMMOAeMCTBMfl, COeAMHeHHblX c 

ycMnMTen5RMM CMmanoB asithmkob ycMnM^. 
HanMHMe stmx asithmkob no3BonfleT, HanpMMep, 
ocyu^ecTBnfiTb M3MeHeHMe i^BeTa BHyTpM OAHoro 
rpacjDMHecKoro sneMeHTa, MMMTMpy^ TaKOM 
rpac(DMHecKMM MHCTpyMeHT KaK MacTexuH. 

flnfl noBbiiueHMfl KOMcjoopTa npM 
Mcnonb30BaHMM ycTpoMCTBa b ero cocTaB MO>KeT 
6biTb BBeAeHa icnaBMaTypa ynpaBneHMfi 
pe>KMMaMM reHepai4MM napaMeTpoB 

rpaa>MHecKoro MHCTpyMeHTa m MHAMKaTopHoe 
TaSno OTo6pa>KeHM^ TeKymero coctoahma 
ycTpoMCTBa m pe>KMMa reHepai^MM napaMeTpoB 
rpacjDMHecKoro MHCTpyMeHTa, coeAMHeHHbie c 

6nOKOM 06pa60TKM CMTHanOB A^^MKOB CMJIbl. 

Ha cf)Mr.1 npeACTaBneH BHeujHMM bma 
rpa0MHecKoro ycTpoMCTBa; 

Ha dpwr.2 cjDyHKi^MOHanbHafl cxeMa 
ycTpoMCTBa Ana sneKTpoHHOM XyAO>KeCTBeHHOM 
rpacf)MKM; Ha KOHCTpyKi^MM cbeMHMKa 

KOOPAMHaT C OAHOKOMnOHeHTHblM A3THMKOM 

CMnbi; Ha cjDMr.4 KOHCTpyKi4M5i 
OAHOKOMnoHeHTHoro ASiTHMKa; Ha c|DMr.5 

KOHCTpyKUMfl CbeMHMKa KOOPAHHaT c 3-x 
KOMnOHeHTHblM A^THMKOM M naCCMBHblMM 
CMeHHbIMM MOAyn^MM; Ha CjDMT.6 KOHCTpyKL^Mfl 

AaTHMKa nonepeHHbix ycMnnw Ha>KaTMiq; Ha 

CXeMa CHMTblBaHMFI KOAa HOMepa KOHTaKTHOrO 
CTep>KHfli Ha CjDMT.8 KOHCTpyKI^Mfl CbeMHMKa 
KOOPAMHaT C aKTMBHbIMM CMeHHbIMM HacaAK3MM j 

Ha c|DMr.9 KOHCTpyKi4Mfl cMeHHoro MOAyna; Ha 
dpv\r.1Q a>yHKi4MOHanbHafi cxeMa ycTpoMCTBa, 
ocHameHHoro 6noKOM CHMTbiBaHM?! KOAa HOMepa 
CMeHHoro CTep>KH^ (HacaAKM) 3 KnaBMaTypoM m 
MHAMKaTopHbiM Ta6no; Ha cjDMr.11 6noK-cxeMa 
anropMTMa pa6oTbi 6noKa o6pa6oTKM CMrHanoB 
C AATHMKOB y CMn mm Ha>KaTMfl; Ha cf)Mr.12 
6noK-cxeMa pa6oTbi 6noKa ynpaBneHMa; Ha cjDMr. 
13 6noK-cxeMa anropMTMa onpeAeneHMH KOAa 
HacaAKM; Ha c)3Mr.14 6noK-cxeMa anropMTMa 
onpeAeneHM^ coctoshma a^thmkob CMnbi; Ha 
c)DMr.15 6noK-cxeMa anropMTMa cjDopMMpoBaHM^ 
AaHHbix a^^ ynpaBneHM^ napaMeTpaMM 
rpacjDMHecKoro o6pa3a; Ha cJdmt. 16 6noK-cxeMa 
anropMTMa nocTpoeHM^ nMHMM nepeMeHHOM 
TonLi^MHbi i^BeTa m qbaKTypbi; Ha cjDMr. 17 
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cxeMaTMHHoe M3o6pa>KeHne aneivieHTOB jimhmm 
nepeivieHHOW TorniiMHbi; Ha c£nr.18 cxeiviaTUHHoe 
M3o6pa>KeHne aneMeHTOB jimhmm nepeMeHHOM 
ToriLi^nHbi m qbaicrypbi; Ha dpur. 19 npniviep 
pe3yribTaTa pa6oTbi nporpaMMbi c neCteaweM; Ha 
cf)nr.20 npuMep pe3ynbTaTa paooTbi nporpaMMbi 

CO LJjpUCjDTOM. 

Tenepb onuiueM n peflnon th Ten bHbiki 
BapnaHT ocymecTBneHi/m n3o6peTeHnsq. 

Ha qbMr.1 M3o6pa>KeHO oSL^ee pasMeu^eHne 
aneMeHTOB ycTpoticTBa Ann sjibktpohhom 
xyAowecTBeHHofi rpacjDHKH, coflepxaLi^ee 

CbeMHUK KOOpflUHaT 1, COeAMHeHHbIM c 

nnaHLLieTOM 2, KOTopbiki b cbohd onepeflb 

COCTblKOBaH C 3BM 3, CBf13aHHOM 
MHCjDOpMai^HOHHblMM KaHafiaMM C yCTpOMCTBOM 
BblBOfla 4 M yCTpOMCTBOM OTo6pa>KeHMfi 5. 

Ha dpwv.2 noKa3aHa cpyHKi^MOHaribHan cxeMa 
ycTpoficTBa Ann sneicrpoHHOM xy AO>KecT Be h h o m 
rpacjDHKH, Ha kotopom b cocTaB cbeMHMKa 

KOOpA^HaT 1 BBeAeHbl KOHTaKTHbIM CTepxeHb 6, 

AaTHUKa ycuriMn Ha>KaTnn 7, ycunnTeJin 
cumanoB c asthukob ycunnTerin Ha>KaTMfi 8, 
KOMMyTaTop 9 3 nepeicriK)MaTerib 10, KaTyniKa 

MHAyKTHBHOCTM 1 1 . 

B cocTaB nnaHLueTa 2 bxoa^t: 
CMCTeMa B3aMMOopToroHanbHbix 
KOopAMHaTHbix ljjmh 12, c pacnono>KeHHOM HaA 

HUMM KOHTaKTHOM nOBepXHOCTbfO 13; 

KOMMyTaTopbi 14 m 15 KoopAHHaTHbix lumh no 
OCflM X \A Y, BXOAbl KOTOpblX coeAMHeHbi, 

COOTBeTCTBeHHO, C KOOpAMHaTHblMH LUMHaMM X \A 

Y, a BbixoAbi coeAHHeHbi nepe3 ycujiHTenn 16 

CUTHaJlOB C LUHH C nepBblM M BTOpbIM bxoaom 

6noKa o6pa6oTKM KOopAMHaTHOM MHc|DopMai4HM 
17, nepBbM m BTopoti BbixoAbi KOToporo 
coeAHHeHbi c aApecHbiMM BXOAaMU 

KOMMyTaTOpOB KOOPAHHaTHblX LUMH 14 m 15; 

6jiok ynpaBneHun 18, CBfl3aHHbiM BXOAaMU v\ 

BblXOAaM 1-3, COOTBeTCTBeHHO, C OJIOKOM 
06pa60TKM KOOpAHHaTHOM MHCj30pMai4MH 17, 

ynpaBJiflHDineM 3BM 3 n MMnyribCHbiM 
reHepaTopoM 19, nepBblM BbixoA KOToporo 
coeAHHeH c TpeTbMM bxoaom 6\noKa o6paooTKH 

KOOpAMHaTHOM HHC|DOpMai4MM 17, a BTOpOM BblXOA 

noAKTifoneH k KaTyniKe MHAyKTMBHOCTM 11, 
ycTaHosneHHOM b c-beMHUKe KoopAHHaT 1; 

6jiok 20 o6pa6oTKM curHanoB c asithmkob 
ycunun Ha>KaTnn; 

onepaTMBHoe 3anoMMHaioLnee ycTpoficTBO 
(03Y)21; 

nocTO^HHoe 3anoMHHafOLAee ycTpowcTBO 
(n3Y) 22; 

aHanoroBO-i^Mcj^poBOM npeo6pa30BaTenb 23; 
6y4)epHbiM ycunnTejib 24. 

npM 3TOM BXOAbl H BblXOAbl 1-4 OTIOKa 20 

o6pa6oTKM curHanoB a^tmukob ycunun Ha>KaTnn 

COeAHHeHbl COOTBeTCTBeHHO CO BXOAaMU n 

BbixoAaM m 6noKa ynpaBneHun, n3Y, Al_4n m 
03Y, BTopbie BXOAbl m BbixoAbi KOToporo 
coeAHHeHbi c HeTBepTbiMn BXOAaMU \a BbixoAaMM 
6noKa ynpaBJieHnn. Bnxoa nepeKJifonaTerin 10 
coeAHHeH c nepBblM MHcjDopMaiJ.MOHHbiM bxoaom 
KOMMyTaTopa 9, BbixoA KOToporo nepe3 
6ycf)e pHbiM ycuriMTerib 24 coeAMHeH c nfiTbiM 
bxoaom 6\noKa 20 o6pa6oTKM curHanoB AaT^MKOB 
ycunun, nnTbiPl bnxoa KOToporo coeAHHeH c 
ynpaBJiJRioLAUM bxoaom KOMMyTaTopa 9. 

BbixoAbi AaTHUKOB 7 nepe3 ycwnnTenb 8 

COeAHHeHbl CO CB060AHblMW MHC|30pMai4HOHHblMM 

BXOAaMU KOMMyTaTopa 9, BbixoA KOToporo 
coeAHHeH c bxoaom ALjn, a KaTyniKa 11 
noAKfiioHeHa ko BTopoMy BXOAy MMnyribCHoro 
reHepaTopa 19. KaTyniKa 11 HHAyKTMBHO 
CBA3aHa c KoopA^HaTHbiMH LUMHaMM nnaHLueTa. 
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KOHTaKTHbIM CTep>KBHb 6, BblCTynaiOLi^MM M3 

Kopnyca c"beMHMKa KoopAMHaT 1 c oahom 
CTopoHbi, c APyroM HaxoAMTcn b KOHTaKTe no 
KpaMHePl Mepe c oahmm a^t^mkom ycMJiMn. ripw 
3tom KaTyniKa 1 1 pa3Meii4eHa Ha KOHU,e CTep>KHn 
6 b HenocpeACTBeHHoPi 6riM30CTM ot ero 

KOHTaKTHOM nOBGpXHOCTM. 

Ha c|DMr. 3 M3o6pa>KeHa KOHCTpyKL4M5R 
yKa3aTenn c OAHOKOMnoHeHTHbiM asthmkom 
ycujiMfl 7. B ashhom TexHMHecKOM peiueHMM 
CTepxeHb 6, BbinoriHeHHbiM M3 HeMarHMTHoro 
MaTepwana, npoxoAUT BAorib npoAOJibHOM ocm 

yKa3aTeJlfl BHyTpM KaTyLUKM 1 MHAyKTMBHOCTM, 

3aKpenneHHOM BHyTpM Kopnyca c"beMHMKa 

KOOPAMH3T, B6J1M3M KOHT3KTHOM nOBepXHOCTM 

CTep>KHfl 6, npoTMBonono>KHbiM KOHei^ KOToporo 

HaXOAMTCS B KOHTaKTe C TOpupM A^THMKa 7, 

ycTaHOBJieHHbiM TaioKe no npoAoribHOM ocm 
cbeMHMKa KoopAMHaT m 3aKpenneHHOM cbomm 
BTopbiM topuom b TopueBOM HacTM 25 Kopnyca, b 
OTBepcTMM Ha 60KOBOM noBepxHOCTM KOToporo 
ycTaHOBJieH nepeicnfOHaTerib 10. 

Ha cjDnr. 4 noKa3aH npMMep KOHCTpyKTMBHoro 
BbinoriHeHMn OAHOKOMnoHeHTHoro AaTHMKa 7, 

BbinOJlHeHHblM B BMAe OaJIKM, MMeK)LHeM >KeCTKMe 

Topi4eBbie nnacTMHbi 26, CKpenneHHbie no 
GoKOBbiM noBepxHOCTaM tmGkmmm 

TO H KOCTe H H bl M M 3JieMeHTaMM 27, Ha 60KOBOM 

noBepxHOCTM KOTopbix yKpenneHbi 

npeo6pa30BaTeneM 28 A©c)DopMai4MM b 
aneKTpMHecKMM CMrHan. 

fln^ perncTpai4MM CMfibi AaBneHMfl Ha 

CTDeMHMK KOOpAMHaT B 

HanpaBneHMnx,nepneHAMKynnpHbix ero ocm, 
npeAnaraeTcn TexHM^ecKoe peiueHMe, 
npeACTaBneHHoe Ha cjonr. 5, rAe noKa3aH bma, b 
KOTopbiM AonoriHMTenbHO k OAHOKOMnoHeHTHOMy 
AaTHMKy 7 ycTaHOBJieH AByxKOMnoHeHTHbiM 
AaTHMK 29. 

3tot asithmk (c|DMr.5, a>Mr.6) ycTaHOBJieH 
BHyTpM Kopnyca yKa3aTerin 1 b 30He 

pa3MeLHeHM^ KaTyLUKM MHAyKTMBHOCTM M 

BbinoriHeH b BMAe tm6kmx to h KOCTe h h bix 
sneMeHTOB 30, npM stom nnocKOCTM CMMMeTpMM 
AByx coceAHMX oneMeHTOB 

B3aMMOopToroHaxibHbi , a Ha mx 6okobom 
noBepxHOCTM 3aKpenneHbi npeo6pa30BaTeriM 28 
MHcfjopMai^MM O CMJie AaBJieHMfl B 

3JieKTpMHeCKMe CMJlbl. TOHKOCTeHHbie GJieMeHTbl 

oahmm KOH140M CKpenneHbi c KopnycoM, a APyruM 

MexaHMHeCKM CBfl3aHbl CO CTep>KHeM 6, KOTOpbIM 

B03AeMCTByeT Ha CBo6oAHbie KOHi^bi ynpyrMX 

TOHKOCTeHHblX 3JieMeHTOB. 

flnn MMMTai^MM reoMeTpMMecKMX m 
MexaHMHecKMX cbomctb Mcnonb3yeMoro 
rpac|DMHecKoro MHCTpyMeHTa KOHTaKTHbiPi 

CTepxeHb 6 MO>KeT 6blTb BbinOJIHeH CbeMHblM 

(dpiAr. 5), npM 3tom KOHTaKTHan noBepxHOCTb 31 
CTep>KHn 6 m ee MexaHM^ecKMe cbomctb3 
COOTBeTCTByiOT cjDopMe M MexaHMHecKMM 
CBOMCTBaM MMMTMpyeMoro rpacjDMHecKoro 
MHCTpyMeHTa, a Ha 6okobom noBepxHOCTM 
CTepxHfl 6, pa3MeLL\eHHOM b Kopnyce, HaHeceH 
koa 32 TMna rpacjDMHecKoro MHCTpyMeHTa, npM 
3tom b Kopnyce (cjDMr.5, cJdmt.10) ycTaHOBJieH 
6jiok 33 CHMTbiBaHMfi 3Toro KOAa (qbMr.7), 
coeAMHeHHbiM nepe3 KOMMyTaTop 9 m 6ycf>epHbiM 
ycMJiMTenb 24. BnoK-cxeMa OToro ycrpoMCTBa 
npMBeAeHa Ha c|DMr.9. 

HariMHMe KOHTaKTHoro MOAyrin 34 (cjDMr.8), b 
Kopnyce KOToporo (c^nr.9) pa3MeLueHbi KaTyujKa 

MHAyKTMBHOCTM 11, KOHTaKTHbIM CTep>KeHb 6, 

AaTHMKM 7 m ycMfiMTeriM 8, CTbiKyeMan co 

CTDeMHMKOM KOOpAMHaT 1 npM nOMOLL^M 

3iieKTpopa3-beMa 35 no3BonneT noBbicMTb 
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KanecTBO HacTpowKM c"beMHbix sneivieHTOB. 

flrifl noBbiLueHMfl KOMcjDopTa onepaTopa, 
pa6oTaHDLi^ero c ycTpowcTBOM, b cociaB 
nnaHLueTa (ctpnr.1) BBefleHa KnaBnaTypa 36 
ynpaBJieHHfl pe>KHMaMH reHepai4MM napaiweTpoB 
rpacpHMecKoro WHorpyMeHTa m MHAMKaTopHoe 
Taono 37 OTo6pa>KeHkm TeKymero cocTOAHi/m 
ycTpoPicTBa n pe>KMMa reHepanMi/i napaivieTpoB 
rpactpwHecKoro HHCTpyMGHTa. 

YcTpoPicTBO pa6oTaeT cneAyroLLLLiM o6pa30M. 

OnepaTop ocymecTBrifleT KOMSnHnpoBaHHoe 
B03fleMCTBne Ha rpacjDHHecKnw c~beMHi/iK 
KoopflMHaT 1 , nepeMemaa ero no KomaKTHoCi 
noBepxHOCTH 13 nnaHLueia 2. YcTaHOBneHHbifi b 
nnaHLueTe 2 reHepaTop 19 BbipaoaTbiBaeT 
MMnyribCbi, nocTynakDLUMe no Ka6enK) b KaTyujKy 
1 1 , ycTaHOBneHHyHD b c"beMHHKe 1 . H3nyHaeMbiCi 
KaTyLUKofi 11 CMHyconflaribHbiCi oilman 
nooMepeAHO npMHUMaeTca KoopAMHaTHbiMM 
LunHaMM no ocflM X n Y cucTeivibi 12 m nepe3 
KOMMyTaTopbi 14 n 15 n ycujiMTenn 16 cumanoB 
nepeflaeTC^ Ha bxoa 6noKa onpefleneHHH 
KoopflMHaT 17, KOTopbiPi ocyLAecTBJiaeT 
oo"pa6oTKy HaBefleHHoro KaTyiuKoPi 1 1 cwmana c 
i^eribjo cjDopMnpoBaHMfl 3HaneHMM rpyooro h 
TOMHoro OTcneTOB no Ka>KflOffi KoopAMHaTe. 
Tpy6biM OTcneT onpeAenaeTCfl CMeHotf dpa3bi 
cumana, HaBeAeHHoro KaTyniKOM b coceAHHx 
KoopAMHaTHbix nwHi/mx. flna onpeAeneHMfl 
TOHHoro OTcneTa ncnonb3yeTCfl oahh H3 
M3BecTHbix MeTOAOB, HanpMMep MeTOA, 
ocHOBaHHbiM Ha onpeAeneHMM ycpeAHeHHbix 
aivinnMTyA cwmanoB, HaBeAeHHbix b coceAHHx 

KOOpAMHaTHblX LJJHHaX, 1/1 JIM MeTOA, OCHOBaHHbIM 

Ha M3MepeHMM pa3HMi4bi dpa3 HaBeAeHHbix 
cvimanoB. nonyneHHbie 3HaneHM?i rpy6oro n 
TOHHoro OTcneTOB nepeAafOTCfl 3aTeM b 6jiok 
ynpaBJieHMS 18, oSecneHUBaraLAUM wx 
i^nctppoByfo o6"pa6"oTKy n BbNucneHne 3HaneHMM 
noriHbix KoopAHHaT yKa3aTerm. 

^nsnnecKoe B03AeficTBne, co3AaBaeivioe 
onepaTopoiw npn noMou^n c~beMHHKa KoopAHHaT 
Ha KOHTaKTHyno noBepxHOCTb 13 nnaHLueTa, 
BocnpuHMMaeTC?! nepe3 orep>KeHb 6 yKa3aTena 
AaTMUKaMU 7 n npeocpa3yeTCfl mmm b 
3JieKTpnMecKnCi ckiman, KOTopbiM nepeAaeTCfi 
Mepe3 ycunnTenn cvimanoB 8, KOMMyTaTop 9, no 
Ka6ejito Ha bxoa AL4I~1 23. 

Al_4 n 23 npeo6pa3yeT npuHATbiM cuman b 
UHCtppoBoti koa, nepeAaBaeMbiM b 6jiok 
o6pa6oTKM cnmanoB c asithmkob 20, rAe 
ocyuj.ecTBrifleTcyi BbNMCJieHne AaHHbix atia 
ynpaBJieHU^ napaivieipaivin rpacjDHHecKoro 
oo"pa3a Ha ocHOBaHMM cjDyHKU.HOHanbHbix 
saBUCMMOCTePi, 3anoxeHHbix b r~l3Y 22 mjim 03Y 
21. 

CTpyKTypHaa cxeivia anropwTMa 
cfjyHKi^MOHnpoBaHun onoKa 20 npwBeAeHa Ha 
0nr. 11. B HaMane paGoTbi onoKa 20 
ocyLLLecTBnaeTCfl CHUTbiBaHne KOAa HOMepa 
cwieHHoro ciep>KHfl hum HacaAKM b 3aBMCMM0CTM 
ot BapnaHTa Mcnonb3yeivioro yKa3aTerm. Koa 
HOMepa CMeHHoro CTep>KHfi (HacaAKM) HaHocnTca 
Ha BHeniHePi noBepxHOCTH CTep>KHfl (HacaAKu) 
oahmm M3 n3BecTHbix cnocoooB, HanpuiMep B 
BMAe Koneu, 32 M3 TOKonpoBOAflmero 
MaTepnana, n CHMTbiBaeTca 6jiokom 33 
CHMTbiBaHna KOAa HOMepa CMeHHoro CTepxHS. 
CxeMa SnoKa 33 npwBeAeHa Ha c|DMr.7. npn 

OTCyTCTBUM CMeHHOTO CTep>KHfl Ha 

MHCtpopMaunoHHbix BbixoAax 6jiok 33 
cjDopMnpyeTCfi HanpyiKeHne BbicoKoro ypoBHJR, 
noAaBaeMoe nepe3 pe3HCTopbi R1-R5 ot 
MCTOHHMKa Hanp^i>KeHM5i +5V, nocne ycTaHOBKH 
CTep>KH5q b pa6onee nono>KeHMe Koribi^a M3 
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TOKonpoBOA^mero MaTepi/iana 3aMbiKafOT 

KOHTaKTbl.COeAMHeHHbie C HHC(30pMai4HOHHblMM 

BbixoAaMM 6riOKa 33, n KOHTaKTbi ,coeAHHeHHbie c 

06LL^HM npOBOAOM MCTOHHMKa nMTaHU^, B 

pe3ynbTaTe Ha HHcjDopMau,noHHbix BbixoAax 
6noKa 33 cpopMMpyeTCfl HHBepcHbiPi 

H36blTOHHblM KOA HOMepa CTep>KHfl 

(AonojiHeHHbiki ao neTHoro hum HeneTHoro). 
CHMTbiBaHHe KOAa HOMepa ocymecTBrmeTCfl 

SriOKOM 20 B COOTBeTCTBMM C 6jlOK-CXeMOM , 

npMBeAeHHOM Ha cfcwr.12. fljin CHMTbiBaHHe KOAa 
Ha BbixoAe 5 6jiok 20 cjDOpMMpyeTC^ 
nocneAOBaTeribHOCTb MMnynbcoB ynpaBJieHM5i 
KOMMyTaTopoM 9, ooecneHMBafomafl 
nepeKJiJoneHMe KOMMyTaTopa 9 Ha KaHan, 
ncnojib3yeMbiCi An^ nepeAaHH nepBoro 6nTa 
KOAa HacaAKu. nocne BbiAanui 

nooneAOBaTeribHOCTH HMnyjibcoB 6jiokom 20 
nepe3 bxoa 5 ocyLnecTBrmeTCfl CHHTbiBaHMe 
CMrHana c BbixoAa KOMMyTaTopa nepe3 
6yc)DepHbiM ycMJiMTerib 24, Mcnonb3yeMbM Rnn 
npweMa norMHecKMX curHanoB m 
o6ecneHHBafOLHMM pa3rpy3Ky BXOAa AL4n 23. 
Ecjih ypoBeHb npHHfiToro cumana 
COOTBeTCTByeT ypOBHK) nori/iHecKOM '1', HTO 
nBnnercn npn3HaKOM OTcyTCTBMfi CMeHHoro 
CTep>KHH (HacaAKu), 6jiok 20 cjDopMkipyeT Ha 
HHcfiopMai^HOHHOM Ta6no 37 coo^meHMe 06 
OLUH^Ke m nepexoAHT b pe>KHM o>KHAaHMfl. B 
cnynae nonyneHHfl cwrHana c nornHecKMM 
ypoBHeM '0' 6noK 20 Ha BbixoAe 5 c£opMnpyeT 
nocneAOBaTeribHOCTb MMnynbcoB, 
o6ecneHHBafouj 1 MX nepeKnfOHeHi/ie KOMMyTaTopa 
Ha cneAyHDLi^HH KaHan, h ocymecTBn^eT 
CHHTbiBaHHe MnaALiiero 6nTa KOAa HOMepa 
HacaAKu h t. A- flo CTapujero 6nTa. flanee 
ocyLnecTBnaeTCfl npoBepKa npaBMnbHOCTH 
CHMTbiBaHHe KOAa HOMepa CMeHHoro CTep>KHfl 
nyTeM npoBepKM ero Ha neTHOCTb nnn 
HeneTHOCTb. Ecnn npuHATbifi koa He 
yAOBneTBopaeT yKa3aHHbiM ycnoBM^M, 
ocyuj[ecTBnfieTC?i noBTopHoe CHUTbiBaHne, 
conpoBO>KAaeMoe BbiAanew cooeu^eHMfi 06 
OLUM6Ke CHUTbiBaHna KOAa Ha MHcjDopMai4HOHHoe 
Ta6no 37. ripaBunbHO npuHfiTbiPi koa 
sanoMMHaeTCfl bo BHyTpeHHew naMfiTM 6noKa 20 
m ncnonb3yeTcn npn Bbi6ope HOMepa 

Ct)yHKI4MOHanbHOM 3aBMCMMOCTM. 

Ha cneAyromeM 3Tane ocymecTBnfieTCfl 
Kann6poBKa AaTHUKOB ycunna c i^enbto 
onpeAeneHMM ypoBH^ curHana, 
cooTBeTCTByfOLU.ero HyneBbiM 3HaneHMMM cunbi. 
fln^ GToro BbinonHMfOTCM umcnbi HTeHMM 

COCTOiRHMfl AaTHMKOB B COOTBeTCTBM \A C 

6noK-cxeMoPi, npMBeAeHHOM Ha c|DMr.13, n Ha 
ocHOBaHMM nonyHeHHbix 3HaHeHMM BbiHHcnflJOTca 
cpeAHeapucjDMeTMHecKne 3HaneHM5R ypoBHefi 
curHanoB no Ka>KAOMy AaTHUKy, KOTopbie 
3anoMMHaK)TCfl bo BHyTpeHHePi naMfiTM onoKa 
20. 

nocne BbinonHeHUM onepai4Hki no 
Kann6poBKe AaTHMKOB HannHaeT BbinonHfiTC^ 
paSoHMM u,MKn o6pa6oTKH MH^opMai^MM 
(cjDnr.11), B kotopom: 

ocymecTBnfieTCfl onpoc cocToaHH^ 
KnaBi/iaTypbi 36 nnaHLueTa, c noMombfo KOTopoki, 
b npoi^ecce pa6oTbi, mo>kho onepaTHBHO 
^3MeHflTb HOMepa ncnonb3yeMbix 

C|DyHKI4HOHanbHblX 3aBMCHMOCTeM, M3MeHMM TeM 

caMbiM pe>KHMbi cjDopMMpoBaHHfl rpacjDHHecKMX 
o6pa3L4QB Ha SKpaHe ycTpowcTBa OTo6pa>KeHM3; 

Bbl non \-\9\ KOTCfl Onepai^MM CHMTblBaHM5R 

cocTOiRHMM nepeKnioHaTen?i 10 n AaTHUKOB 7 

(cf)Mr. 14). flnfl CHMTblBaHMM coctomhh?! 

nepeKnionaTenfl 10 Ha BbixoAe 5 6noKa 20 
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cjoopMi/ipyeTca nocneflOBaTenbHOCTb WMnynbcoB 
noflaBaeiwafl Ha bxoa ynpaBneHHfl KOMMyTaTopa 
9 n o6ecneHMBaKDLnajR ero nepeKmoneHi/ie Ha 
nepBbiM KaHan. CwrHan cocTOflHua 
nepeKJihOHaTenjR 10 CMHTbiBaeTca c BbixoAa 
KOMMyTaTopa 9, nepe3 oycfepHbiPi ycuriMTerib 
24 , 5 BxoflOM onoKa 20 m 3anoMMHaeTCfl bo 
BHyTpeHHeCi naMfrrn onoKa 20. nocne 
CHUTbiBaHna cocTO^HMfl nepeKmonaTena 10 
ocyLi^ecTBnseTcn CHMTbiBaHne cocTOAHMfl 
flaTHUKOB 7, Ana 3Toro Ha Bbixofle 5 6\noKa 20 
c^opMwpyeTCfl nocneAOBaTenbHOCTb MMnyjibcoB, 
oGecneHMBaioLnaiR nepeKJifoneHne KOMMyTaTopa 
Ha cneflyfomuM KaHan (BTopow KaHan 
KOMMyTaTopa Ana nepBoro A^TMMKa, TpeTHM Ana 
BToporo n t.a ) AHanoroBbiM CMman c BbixoAa 
KOMMyTaTopa 9 3 no Ka6enio 3 nocTynaeT Ha bxoa 
Al_|n 23, ojiok 20 a>opMkipyeT cuirHan 
"Pa3peujeHMe npeo6pa30BaHMfl", 3anycKaioLJ4Hw 
AI4I~I 23, m nocne nonynei-mfl ot ALjn 23 cunnana 
ToTOBHOCTb AaHHbix" CHUTbiBaeT nonyneHHbie 
AaHHbie bo BHyTpeHHfOK) naM^Tb, nocne 3Toro 
nepexoAHT k oSpaooTKe cneAyHDwero AaTHHKa, 
noBTopaa onucaHHyto nocneAOBaTenbHOCTb 
AeMCTBMM ao MOMeHTa o6pa6oTKM nocneAHero 
AaTM MKa; 

ocyLL^ecTBnjieTCfl BbinncneHne SHaneHMM 
AaHHbix Ana ynpaBneHM^ napaMeTpaMU 
rpacjDHMecKoro o6pa3a (cf)nr. 15), Ana 3Toro M3 
BHyTpeHHeM naM^TM 6\noKa 20 CHMTbiBaeTca koa 
HOMepa, KOTopbiM ncnonb3yeTca Ana 
BbiHwcneHMfl HOMepa ncnonb3yeMow 
cjoyHKi^noHanbHOM 3aBwcnMoc™. 3aTeM 
npoBepaeTca npuisHaK n3MeHeHna pe>KHMa c 
KnaBnaTypbi nnaHiueTa n npn HannMnn 3Toro 
npn3HaKa BbHi/icnfleTCH 3anpoujeHHbiM c 
KnaBMaTypbi HOMep cjDyHKi^noHanbHOM 
3aBMCMMOCTM. riocne 3Toro onpeAenaeTCfl 
cocTOAHne npn3HaKa ncnonb30BaHi/m 
cf)yHKi4HOHanbHbix saBwci/iMOCTetf.sanoKeHHbix b 
03Y 21. 3tot npn3HaK ycTaHaBnuBaeTca bo 
BHyTpeHHeCi naM^TM onoKa 20 ojiokom 
ynpaBneHna 18 nocne OKOHHaHna 3arpy3KM b 
03Y 21 MaccuBOB AaHHbix An 51 peann3ai4HH 
^yHKi^noHanbHbix 3aBncnMOCTeM, KOTopbie 
npuHMMaKDTcn otiokom ynpaBneHi/m 18 ot 3BM 
3,m wioxeT 6biTb M3MeHeH nocne nepeAann 
KOMaHAbi ot 3BM ynpaBneHna onoKy 18. 

B cnynae wcnonb30BaHHfl AaHHbix 
3ano>KeHHbix b 03Y aApec MaccuBa 
ct)yHKU,noHanbHOM 3aBMCMMOCTH A^ia TeKymero 
pe>KMMa BbNucnaeTcyi OTHOcnTenbHO 
HananbHoro aApeca 03Y b aApecHOM 
npocTpaHCTBe 6noKa 20. AHanornHHbiM o6pa30M 
aApec BbNMcnfleTCfl b cnynae ncnonb30BaHHfl 
n3Y. 

nocne 3arpy3KM aApeca MaccuBa AaHHbix 
Ann peann3ai_jnn cjDyHKi^noHanbHbix 
3aBMCMMOCTeM 6noKOM 20 ocyLAecTBnfleTCfi 
BbNMcneHne TeKymux 3HaneHMM napaMeTpoB 
ynpaBneHna rpacfwHecKHM oSpaaoM n 3anncb 
nonyneHHbix 3HaneHnCi b anewKH BHyTpeHHew 
naMfiTM 6noKa 20 npeAHa3Ha^eHHbie Ana 
o^MeHa MHc|DopMai4nefi c ojiokom ynpaBneHMfi 
18; 

npon3BOAHTca npoBepKa Hannnna CMeHHoro 
CTep>KHa (HacaAKM) b Kopnyce yKa3aTena n 3 b 
cnynae ero OTcyTCTBua, ocyLuecTBnfieTCfl 
nepexoA Ha noAnporpaMMy CHMTbiBaHM^ KOAa 
HOMepa CTep>KH?i; 

buxoa M3 pa6onero i^nKna ocyLnecTBnfleTCfl 
nocne nonyneHna 6noKOM 20 KOMaHAbi 
ocTaHOBa ot 6noKa ynpaBneHnsq 18. 

BnoK ynpaBneHna 18 o6ecne^nBaeT 
cf)opMnpoBaHne v\ nepeAa^y A^HHbix b 3BM 3. 
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YnpomeHHaa 6noK-cxeMa pa6oTbi 6noKa 
ynpaBneHM^ npMBeAeHa Ha cjDwr.12. riocne 
BKnKDHeHna nuTaHM^ 6noK ynpaBneHwa 18 
ocyLi^ecTBnfieTCJi caMOTecTupoBaHne n 
npoBepKy cjDyHKi4HOHHpoBaHH?i 6noKa 
onpeAeneHMfi KoopAHHaT. I~lpi/i ycnoBnn 
HopManbHoro 3aBepi_ueHna TecTa, 6noK 
ynpaBneHna 18 cjDopMMpyeT KOMaHAy 3anycKa 
6noKa o6pa6oTKM cumanoB c asithmkob 20 m 
npuBOAMT npoBepKy pa6oTbi SnoKa 20. B cnynae 
o6Hapy>KeHMfl olum6ok 6noK ynpaBneHna 18 
nepeAaeT koa oljjm6kh Ha 3BM m nepexoAMT b 
pe>KMM o>KHAaHMa KOMaHAbi Ha ocpaooTKy 
oujm6km. Ecnn TecT SnoKa 20 npoiuen ycneniHO, 
onoK ynpaBneHna HaMMHaeT BbinonHfiTb 

paBOHMM \\\AYS\, B KOTOpOM \ 

ocymecTBnfleTca onpeAeneHne KoopAHHaT 
yKa3aTenn; 

npoBOAHTca npoBepKa TeKyu^ero pe>KMMa 
pa6oTbi. TeKyLi^MM pe>KMM pa6oTbi onpeflenqeTcsq 
cjDOpMaT MHcjDopMai4MOHHOM nocbinKH B 3BM 3 M 
no3BonaeT 6\noKnpoBaTb nepeAany A^HHbix, 
ynpaBnaioiAnx napaMeTpaMU rpacfcwHecKoro 
o6pa3i4a 3 Ana o6ecneMeHM?i coBMecTHMOCTH 
ycTpoCicTBa c nporpaMMHbiMM npoAyKTaMU He 
ncnonb3yioL4HMH st\a A^HHbie. YnpaBneHMe 
pe>KHMOM paGoTbi ocyu^ecTBnaeT 3BM 3, 
nepeAaBaa onoKy 20 cnei^nanbHbie KOMaHAbi 
ycTaHOBKM nnn c6pocbi pe>KMMa 5noKnpoBKn; 

ocyLi^ecTBnfleTca CHMTbiBaHne M3 aneeK 
BHyTpeHHeM naMATM SnoKa 20 TeKymMX 
3HaneHMM A^HHbix Ana ynpaBneHi/m 
napaMeTpaMU rpacjDHHecKoro o6pa3a n 
cocTOAHne MexaHnnecKoro nepeKnioMaTenn; 

0opMMpyeTca MHc|DopMai4MOHHaa nocbinKa, b 
cooTBeTCTBMM c npMHATbiM npoTOKonoM o6MeHa 
c 3BM 3; 

ocymecTBnaeTCfi nepeAana AaHHbix 
HHc|DopMai4HOHHOM nocbinKH b 3BM 3; 

npoBOA^Tca o6pa6oTKa npuHATbix ot 3BM 3 
KOMaHA ynpaBneHna; 

riepeAaHHbie b 3BM 3 AaHHbie 
ncnonb3yhOTca Ana cjDopMnpoBaHna Ha GKpaHe 
ycTpowcTBa OTo6pa>KeHMa rpacpMMecKnx 

O&beKTOB. 

B Ka^ecTBe npuMepa peann3ai_|MM 
B03MO>KHOCTeM npeAnaraeMoro ycTpoticTBa 
paccMaTpMBaeTca anropnTM nocTpoeHna nnHnn 
nepeMeHHOM Toni±;nHbi i^BeTa m cj^aKTypbi, 
6noK-cxeMa KOToporo npuBefleHa Ha cfcLir.16. 

B ashhom npuMepe BHanane onpeAenaeTca 
3HaneHne npn3HaKa npoAon>KeHMsq timhmh, 3aTeM 
ocyLAecTBnaeTca Bbi6op TeKymero nonoweHMfl 
yKa3aTensq b KanecTBe HananbHOM tohkm nMHUM m 
onpeAeneHne HananbHOM Tonu^nHbi nnHMH KaK 
c|DyHKi4nn cunbi HaAaBnuBaHna Ha yKa3aTenb. Ha 
cneAyrameM ware ocyLnecTBnaeTca Bbi6op 
TeKymero nono>KeHMn yKa3aTena b KanecTBe 
KOHe^HoPi to^kh nnHnn n onpeAeneHMe 
HanpaBneHna nnHMM. 3aTeM b HananbHOM n 
KOHeHHOM TOHKax ocyLAecTBn^eTCfl nocTpoeHne k 
HanpaBneHnto nnHnn nepneHAHKynapoB, AnnHa 
KOTopbix nponopi^MOHanbHa TonmuHe nnHMM b 
3tmx TOHKax. OAHOBpeMeHHO ocyLi^ecTBnfieTca 
onpeAeneHMe i^BeTa m cjoaKTypbi nnHnn KaK 
c|DyHKi4MM cunbi A^BneHMfi Ha yKa3aTenb. 

ripM 3TOM Me>KAy AUCKpeTHblMH 3HaHeHMflMH 

cunbi m HOMepaMM, onpeAenfuoLUMMH UBeT n 
c(DaKTypy nnHHn 5 ycTaHaBnnBaeTC?i OAH03HaHHoe 

COOTBeTCTBMe. no HMeJOLi^eMCfl MHC)DOpMai4MM 

nporpaMMa ocymecTBnfleTCfl saKpacKy 
neTbipexyronbHUKa c BepiunHaMM Ha KOHi^ax 
nepneHAMKynapoB TeKyii^MM u,BeTOM v\ 
cjDaKTypoM. npn pncoBaHnn cneAyioLi^ero 
aneMeHTa nMHMM onepaunn noBTopflfOTcn. 
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Ha c|DMr.17 noKa3aHO cxeiviaTHHecKoe 
M3o6pa>KeHne arieMeHTOB jimhmm nepeivieHHOM 
TonmnHbi n cxeMa conp^>KeHM^ flByx coceflHux 
sneMGHTOB; Ha cjDnr.18 cxeMaTMHecKoe 
M3o6pa>KeHne sjismghtob jimhum nepeMeHHoro 
TOJiu^MHbi n nepeMeHHOM cjDaKTypbi. 

npMMepbi pe3yribTaTOB pao"oTbi 

rpacfunecKoro ycTpoPicTBa noKa3aHbi Ha cfwr.19 
m 20, Ha KOTopbix M3o6pa>KeHbi neM3a>K n GyKBbi 
ancfcaBHTa. 

YCTpOMCTBa MOryT 6blTb 3Cj3CjDeKTHBHO 

ncnojib30BaHbi npM co3flaHMM KapTMH, 
KHHOcjDnribivioB, pexnaMbi, Byne6Hbix npoijeccax, 
i4BeTOMy3biKe, Luoy-6"M3Hece, npn BbinoriHeHnn 
npoeKTHbix pa6oT n co3flaHnn nrpoBbix 
nporpaMM. KocBeHHoe ncnonb30BaHne 

yCTpOMCTB BQ3MO>KHO B MeAMLJMHe, TeXHMKe, 

apxmeKType, osihkobckom flene, 

KpHMMHariUCTHKe. 

cbopwiyna M3o6peTeHMq: 

1. YCTpOMCTBO AHA CHUTblBaHUfl 

M3o6pa>KeHHM o6"beKTOB s coflep^amee nnaHLueT 

C CMCTSMOM KOOpAMHaTHblX LUMH, COeflMHeHHblX C 

MHcjDopMai^noHHbiMM Bxoflaiwn KOMMyTaTopoB no 

OCflM X M Y, BblXOflbl KOTOpblX nOflKJlMDHeHbl 

nepe3 ycuriMTerin KoopflUHaTHbix curHanoB k 

COOTBGTCTByJOLL^MM MHqbopMaLJMOHHblM BXOflaM 

6noKa onpeAeneHun KoopflMHaT, TaKTOBbIM bxoa 
KOToporo coeflMHeH c nepBbiM BbixoAOM 
reHepaTopa MMnynbcoB, a nepBbiM \a btopom 

BblXOflbl C aApeCHbIMM BXOA3MM KOMMyTaTOpOB 
no OCflM X M Y COOTBeTCTBeHHO, 6jiok 

ynpaBJieHHfl, nepBbiM MHcjDopMai^noHHbiCi bxoa m 

nepBbiM BblXOA KOTOporO flBTmiOTCfl 
COOTBeTCTBeHHO BblXOAOM M BXOAOM 

yCTpOMCTBa, TaKTOBbIM BXOA M BTOpOM BblXOA 
nOflKTlfOHeHbl COOTBeTCTBeHHO K BTOpOMy 

BbixoAy m nepBOMy BXOAy reHepaTopa 

MMnyilbCOB, a BTOpOM MHCfKJpMai^MOHHblM bxoa n 

TpeTMM Bbixofl k TpeTbeiviy BbixoAy n 
ynpaBJinioLU^eMy BXOAy 6riOKa onpeAeneHMH 

KOOpflMHaT, C-beMHUK KOOPAMH3T, OTTIHHaK)L14eeC5R 

TeM, hto b Hero BBeAeHbi 6jiok o6pa6oTKH 
ckinnarioB ycMfiMfl HaxaTMfl, ojiok onepaTMBHOM 
naivm™, 6"jiok nocTOflHHofi naMATM, 
aHanoro-i^McjDpoBow npeo6pa30BaTenb, 
6ycjDepHbiM ycufiMTerib, MHcjDopMaL^noHHbiPi 
BbixoA CbeMHMKa KOopA^HaT HenocpeACTBeHHO 
noAKTifoneH k BbixoAy aHanoro-i4ncf:poBoro 
npeo6pa30BaTerifl n nepe3 OyqbepHbiM 
ycunnTerib k nepBOMy nHcjDopMaunoHHOMy BXOAy 
6noKa onpeAeneHMfi KoopAMHaT, btopom 
MHcjDopMauHOHHbifi bxoa KOToporo coeAHHeH c 
BbixoAOM aHanoro-i^McjDpoBoro 
npeo6pa30BaTejifl, nepBbiM BbixoA c 
ynpaBJifiioLL^MM bxoaom CbeMHMKa KoopAMHaT, 

TpSTHM MHC|DOpMai4HOHHblM BXOfl M BTOpOM BblXOfl 
C BblXOAOM M BXOAOM OJlOKa nOCTOHHHOM naMfiTH 
COOTBeTCTBeHHO, HeTBepTblM MHCjDOpMaUMOHHblM 
BXOA H TpeTMM BblXOA C nepBbiM BblXOAOM \A 

MHcf)opMai4HOHHbiM bxoaom crioKa onepaTMBHoPi 
naMfiTM COOTBeTCTBeHHO, ynpaBJ-mtoLAWM bxoa m 

HeTBepTbM BblXOA C HeTBepTbIM BblXOAOM n 
TpeTbUM HHCfopMai^HOHHblM bxoaom 6noKa 
ynpaBneHna COOTBeTCTBeHHO, HeTBepTbiM 

MHCjDOpMaU.HOHHblPi BXOA ^ BblXOA KOTOporO 

noAKTifOHeHbi k BTopoMy BbixoAy n aApecHOMy 
BXOAy 6noKa onepaTMBHoCi naMATH 
COOTBeTCTBeHHO, BTopoM BbixoA reHepaTopa 
MMnyribcoB coeA^HeH c TaKTOBbIM bxoaom 

CbeMHMKa KOOpflMHaT. 

2. YcTpoMCTBO no n. 1, OTnuMaHDLi^eec^ TeM, 
mto c~beM hi/ik KoopAHHaT coAep>KHT Kopnyc, B 

KOTOpOM pacnOflO>KeHbl KOHTaKTHblW CTep>KeHb c 
ycTaHOBneHHOM Ha oahom H3 ero kohljob 
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MHAyKTMBHOCTbKD, KOMMyTaTOp, yCMJlHTeflb, 

nepeKJiK)HaTenb, pacnonoxeHHbiM Ha ero 
6okobom noBepxHOCTM , a^thmk ycunuifi Ha>KaTMiR 
no npoAonbHOM ocm, 3aKpenneHHbiCi Ha APyroM 

KOHLje KOHTaKTHOrO CTep>KH?1, BblXOA ASlT^MKa 

ycunufi Ha>KaTna no npoAonbHOM ocm coeAMHeH 
c bxoaom ycuriMTerifl, BbixoA KOToporo 

nOAKnKDHeH K OAHOMy H3 HHCjDOpMaL^OHHblX 

bxoaob KOMMyTaTopa, BbixoA KOToporo HBrmeTCfl 
BbixoAOM cbeMHMKa KoopAMHaT, a ynpaBrmioiAMM 
bxoa ynpaBfiflioLAMM bxoaom c"beMHMKa 
KoopAHHaT, TaKTOBbIM bxoa KOToporo coeAHHeH c 

BXOAOM KaTyLUKH MHAyKTHBHOCTH. 

3. Yctpomctbo no n. 2, OTJiMHafOLAeecfi TeM, 
mto asithhk ycunns HaxaTUfi no npoAonbHOM ocu 
coAep>KHT ABe >KecTKne nnacTMHbi, pe6pa 
KOTopbix cKpenneHbi npn noMomn ynpyrux 
nnacTMH, Ha 6oKOBbix noBepxHOCTSix KOTopbix 
pa3Meu4eHbi npeo6pa30BaTenn A©cjDopMai_|nn b 
aneKTpuHecKMM curHan. 

4. YcTpoticTBO n. 2, 0TnMHafOLU,eec?i TeM, hto 
cbeMHUK KOopAHHaT AonoriHMTeribHO coAep>KMT 
AaTHMKH ycunnji Ha>KaTH5R no nonepeHHbiM ocfim 
m ycunnTenn, ycTaHOBneHHbie b Kopnyce b 
o6nacTM pacnono>KeHM5q KaTyiueK 

MHAyKTMBHOCTH, A^THMKH yCMJIMfl H3>KaTMfl no 

nonepeHHbiM ocam oahmmh KOHaMU CKpenneHbi c 
KopnycoM cbeMHMKa KoopAMHaT, a ApyrnMM c 

KOHTaKTHbIM CTep>KHeM, BblXOAbl A^THUKOB 

ycunnfl HaxaTMfl no nonepeHHbiM ocam 
noAKJiiOHeHbi k BXOAaM ycuriMTeneM, BbixoAbi 
KOTopbix coeAHHeHbi c ApyrnMM 

MHCjDOpMai^MOHHblMM BXOflaMW KOMMyTaTOpOB. 

5. YcTpowcTBO no n. 4, OTJiMHaiOLneecfi TeM, 
hto abthhk ycMfins HaxaTMS no nonepeHHOM ocm 
npeflCTaBrmeT co6om tm6kmm TOHKOCTeHHbiM 
aneMeHT c ycTaHOBfieHHbiM Ha ero 6okobom 
noBepxHOCTM npeo6pa30BaTeneM AecpopMai^MM 
b 3JieKTpnHecKMM curHan. 

6. YcTpoMCTBO n. 2, OTnunaKOLAeecfl TeM, hto 

CbeMHMK KOOpAMHaT COAep>KMT SJieMeHT 

CHMTbiBaHMfi KOAa rpacjDMHecKoro HHCTpyMeHTa, 
BbixoA KOToporo coeAMHeH c APyruM 

MHCjDOpMai_|MOHHblM BXOAOM KOMMyTaTOpa, M 
KOHTaKTHbIM CTep>KeHb, Ha GOKOByiO nOBepXHOCTb 

KOToporo HaHeceH koa rpaqtiMHecKoro 
MHCTpyMeHTa. 

7. YcTpoPicTBO no n. 6, OTJiMHaioLneecn TeM, 
hto CbeMHMK KoopAMHaT CHa6>KeH no MeHbLUeM 
Mepe oahmm asithmkom ycMfiMfl Ha>KaTMn no 
nonepeHHOM ocm, ycTaHOBfieHHbiM Ha 

COOTBeTCTByK)LAeM nOBepXHOCTM HaKOHeHHMKa. 

8. Yctpomctbo no n. 1, OTJiMHafomeecfl TeM, 
hto cteMHMK KoopAMHaT coAep>KMT Kopnyc, B 
kotopom pacnono>KeHbi Ha>KMMHOM CTep>KeHb, Ha 
oahom KOHi4e KOToporo 3aKpenneH asithmk 
ycMJiM^ Ha>KaTM?i no npoAonbHOM ocm, 

yCMJlMTeJIM, KOMMyTaTOp, MHCf)OpMai4MOHHbie 
BXOAbl KOTOporO nOAKJlKDHeHbl K BblXOAaM 

ycMJiMTeneM, bwxoa flBrmeTca BbixoAOM 
cbeMHMKa KoopAMHaT, a ynpaBrmioLAMM bxoa 
ynpaBn^KOLAMM bxoaom cbeMHMKa KoopAMHaT, 
nepeKntonaTerib, pacnono>KeHHbiM Ha Gokobom 
noBepxHOCTM Kopnyca, KOHTaKTHbIM MOAynb, b 
Kopnyce KOToporo pacnonoxeHbi KOHTaKTHbIM 

CTep>KeHb C KaTyLUKOM MHAyKTMBHOCTM, 

ycTaHOBJieHHOM Ha oahom M3 ero kohl^ob, m 
AaTHMKM ycMJiMfl Ha>KaTMfl no nonepeHHOM ocm, 
3aKpenneHHbie oahmmm KOHi4aMM Ha Kopnyce 

KOHTaKTHOrO MOAyrifl, a APyrMMM Ha KOHTaKTHOM 
CTep>KHe, M 3JieKTpMHeCKMM pa3"beM, 
cooTBeTCTByHDLi^Me coeAMH^eMbie HaCTM 
KOToporo ycTaHOBneHbi Ha KOHTaKTHOM MOAyne v\ 

KOpnyce CbeMHMKa KOOpAMHaT, KOHTaKTbl oahom 

nacTM arieKTpMHecKoro pa3-beMa noAKJiiOHeHbi k 
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BbixoflaM flaTHMKOB ycujiniR Ha>KaTna no 
nonepeHHOM ocu v\ BbiBOfly KaTyniKH 
mhaykthbhocth, a KOHTaKTbi APyofi HaCTM K 
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CL/umb&aHue Kodct HOMepa 

CMBHHOZO CmepxCHR 

\cmqhhou, HacadKU) 



Ha/iudpoSxa. 
damQUKoS 



1 



CmwibiSctHue cocmoxHUfl 
K/iaBuamypb} 
X 



CvumbiSaHue cocmofihtufi 
MexaHimecKoeo 
nepBK/ihoycimefW u damvuKoS 

CU/lbi 

I 



daHHbfx dnp ynpaS/ieHUJi 
napaMQtnpctMu epatpuyecKoeo 
o5pa3a 



n — Hem 

/pO&epKQt CMBHbJ 

HacadKU 
ocmaHoSci 



(Puz.11 
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to 
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cn 



UHu{4ua/fu3aquu u mecmupo- 



Teem paSornbi dflOKGL o5paDo/r?*u\ 

CU2HCIPQ& ffamUUKOO CUflbi I 




Mem 



/Jponedypbt onpedepBHUM 
Koopdunam tcypcopa 



~pe#cuM 
nepedayu ^^wr**^^ Hern 
l3hjf unpcrS/i9HM napaHempanu 
zpatpLwecxozQ a5pasa 
"c/naHaS/ien 1 



Cwjm&fBaHue daunt*/* d/ift ynpaS/feHufi 
napaHempczMu zpaipuuecKOZQ offpezjet 
U3 pveex aSMeka D3y 



T 



dKflHweHue daMbfx fa* ynpaS/yenus 
napaMernpaMu epa<pi/vec/cozo oopaia 
ff UH<paptocii4UQHHyH} nocbfrtKy 



off oiuudKe 



I 



om 28M 




O 



$>Ui. 12 



O 
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t Havana} 



tpQpMupoBctHue ynpaB- 
nflwuiux uMnynbcoB dflfi 
nepeKf?meHUfi kdmmij- 
mamopa Ha nepBbti}^ 
KaHa/7 ucno/7b3yeMhfu 
d/rp nepedavu xoda 
cmbhhozo cmepxcH* 

(CMeHHou HacadKu) 



Bbtdatta coobuieHufi 
o5 outuSxe na madno 
/K ' 



vpoSepxa Hapatiu^ 
jiacadxu, 



Hem 



PopMupoBaHue ynpaS- 
nxfouiux UMny/ibcoB d/w 
rtepeKfiKweHUft xoMMy- 
ma ma pcx na c/teaytvufuu 

KCtHOt/7 



I 



VmeHue Sutrtu 
Koda Hacadxu 
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3anucb xoda HQMepa 
HacadKu 8 03 y 



T 



Bb/dcwa xoda HOMepa 
HacadKu na maUno 

T 



O 
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C Hcma.no ) 
I 



<PopMupo6aHue ynpaS/tntomux 
UMny/ibcoS dflfl nepeKHfoyetiuti 
KOMMymamopa ho. nep££>/u kcthq/j 








Cwjmbi&DtHue cocmofiHux 
AfexaHuvecxoBo nepeKnH>yamem 








< 1 


0apMupo8ctHue ynpa8nfitQuiux 
UMnunbcoS nepeK/iHWeHUfi 
KOMMymamopa Ha cnedyfoujuu 
i KCzHa/i 




i 


Jan yen AI4/I 




■ 

CmimbifiaHue daHHbix. U3 
AI4/7 £ 5y(pepnyH3 




^^Bce damyuKU^--*^ Hem 



CUrtbi oSpadotnctHb) 



? 

0uz. W 
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if : 



CuumbiSaHue U3 nctMfimu 
xoda Honepa Hacadnu 



^HKquoHanbHOu 3QSucunocTt 1 
KftaSuamypbi 

l5a 



Hem 



OnpedeneHue HOMepct 
3Q8ucuMOcmu 



Ha/iuL/ue 
03 y 



Hem 



3azpy3Ka SajoSoao 
adpeca dannb/x 

pyHKLiUOHOC/JbHb/X 

3a6ucuMocmeLj U3 03y 



3azpy3Ka 5a3oSozo 

QdpecCL dCZHH b/X 
(pyHKliUDHCtnbHblX 

3aSucuMocmeu U3 f73U 



/7peo5pa3o8aHue dannb/x 
6 mexyufue 3HaveHUfi napctMempoB 
ZpCKpuuecKOzo o5pa3a 



3anucb 3HcmeHuu daNHbtx 
dsw ynpaBneHua napaMempctMu 
spaqoui/ecxoeo o5pa3ct £ fwe&Ku 



Honey I 



0uz. 15 
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r Hem a no } 

■ — i — 



J /7pu3Hax npodo/txceHu/} /tuhuu paSen 

^ — TscTfiuvulr*^ — ■ — , 

CUzmQ/iq£ c dam^UKoS 

CUftb/ ? — ■ 



Hem 



Btfdop meKyaiezo no/royce/tux nepa S 



Qrzp&de/tetfue HavQ/tbtWil majiufuHb/ /?u#uu 
nan (pyHKLjuu C1//7&/ Hadaff/ruSaHuti Mt nepo 



//em 



Bb/5np mexj/ufeso /la/ro^cenu^ rrepa S 



HaKpymifLtu cuflbt Hat?a£/7u6aHu$ w nepo 
' I 



Dnpede/teHue aanpaSneHup /iuhuu 



/iuhuu nepneHdc/tty/tfipoS, dfttiHa xo/napb/x r?po/?op- 
HuoHa/ibHa moflufUHe /iuhuu £ smuK mowa* 



/?/7perfe/?£H£/e ySe/na u tpaxmypM Imm/D /case gtyHKituu 
cu/ibi HadaS/JuSaMu^ HQnep&tftiava/?b#oi/ u 



O 

<£> 



, 77pu3HaK a _ 

fp&0D/7#certi/fi /iuhuu pa Sen 

HU/IH2 ? - — - 



Mem 



3a^ 



ixpacKQ mpeyzofijbHUKa CDr?p##ceHU$ npec/bjdyu/eti 
mertyufeU/lu#uu i/SerrraM a (pax/nupou 

fipedb/tfyufeti /iuhuu 



3UKpacKa yerr?btpexy20/}t>HUKa c Sepa/uKa/vx #a xotfuax 
ftepneHdUKy/JfipQS mwyufUM ifSe/n&M u ipaxmypau 



Bb/5op KOffewou mowu u ma/tUft/Hb? fimwc/r?g£ Mava/7M0ij 



danotfu/iatiue uffema, tpa/cmypM u Sepuiun ve/nt/pex- 
yz0/?6#uxa & /caffe*//f&u /ttovkc /u//uu 



[ //pvjHaK npodomeHufi puhuu pa Sen ec/unai^e ~\ 
//em ~* ™" 
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